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The Response to the Office Action filled Sept. 22, 2003 is acknowledged. 
Amendments to the claims have been entered as requested. Claims 37 and 38 are 
cancelled; claims 32, 33 and 35 are amended; new claims 39-40 are added. 

DETAILED ACTION 

1. Objections 

1.1. Claims 

Newly submitted claim 39 and 40 are directed to an invention that is independent 
or distinct from the invention originally claimed for the following reasons. 

The elected invention is Group XIII-2, which relates to the use of an antagonist or 
inhibitor of the human DNA demethylase of SEQ ID NO: 2, amino acids residues 150- 
41 1 , for restoring an aberrant methylation pattern in the patient DNA. In response to the 
species election requirements Applicants elected the species of double stranded 
oligonucleotides and antisense oligonucleotides of DNA demethylase. 

Since Applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claim 39 and 40 are withdrawn from 
consideration as being directed to a non-elected invention. See 37 CFR 1.142(b) and 
MPEP§ 821.03. 



1.2. Drawings 
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The replacement drawing sheets 1-50 are acknowledged. The figures are 
objected for the following reasons. 

1 . It is unknown to which enzyme, SEQ ID NO: 2 or 4, 6, and 8, an in case when it 
is relevant, to which cells, the data of Fig. 1-8, 10-16 are pertinent. 

2. Fig. 8C illustrates the expression of dMTase in several tissues of unknown origin. 
Is this the expression of human enzyme (SEQ ID NO: 2, 4) in human tissues 
from a normal person? Is that expression of mouse enzyme (SEQ ID NO: 6, 8)? 

3. ' Fig 10 B shows that imidazole increases efficiency of cytosine demethylation by 

dMTase of unknown SEQ ID NO, whereas applicants claim that imidazole is the 
dMTase inhibitor. 

4. Fig. 11 is confusing because the volatilized methyl residues increase with 
imidazol concentration for DMTase, whereas their concentration should decrease 
because the imidazole inhibits the enzyme. 

5. Description of Fig. 11C-11E is unclear. What does it mean: "transforms 
methylated cytosine to cytosine in a protein dependent manner"? 

6. Fig. 14C is described as illustrating inhibition of tumorigenesis in vitro. The figure 
actually shows the inhibition of growth in soft agar colonies of tumor cells of 
unknown origin. The term tumorigenesis encompases many phenomena related 
to onset of cancerogenic transformation and progression of tumor, therefore the 
use the term is not proper. 

7. Fig. 15, according to the description, illustrates inhibition of tumorigenesis in cell 
culture induced by expression of demethylase antisense vector. The figure 
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actually demonstrates the decrease in the colony formation by HEK293 cells 
transiently transfected with pRetro -antisense dMTase, wherein the dMTase is 
not identified. 

2. Rejections 

2.1. 35 USC section 101 

Rejection of claim 38 is under 35 U.S.C. 101 made in the previous Office Action 
is moot because the claim has been cancelled. 

2.2. 35 USC, section 112, second paragraph 

Rejection of claim 32-38 is rejected under 35 U.S.C. 112, second paragraph, for 
reciting 

(1) "restoring an aberrant methyl ation pattern", claim 32, 

(2) "small molecule", claim 35. 

Is withdrawn because the claims have been amended. The terms (1 ) and (2) are 
not defined by the claim or the specification. 

Claim 36 recites the limitation "change of the methylation pattern" in the second 
line. There is insufficient antecedent basis for this limitation in the claim. The base 
claim recites the phrase "alteration of the methylation pattern". 

Claim 35 is confusing, because the claim recites the phrase "an antisense 
oligonucleotide of DNA demethylase or an imidazole derivative thereof, which renders 
the claim indefinite. For examination purposes it is assumed that the proper phrase 
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should be "an antisense oligonucleotide of DNA demethylase or imidazole and 
derivatives thereof." 
New rejection 

Claim 32 and dependent claims 33-36 are rejected, because claim 32 recites the 
tern "a homologue thereof that renders the claims indefinite absent the amino acid or 
DNA sequence encoding said homologue. 

2.2. 35 USC, section 112, first paragraph 

4.2. 1 . Lack of written description 

Claims 32-38 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter, 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

The claims are directed to a method for inhibiting tumorigenesis or altering 
methylation pattern in a patient DNA by any inhibitor of dMTase. 

Applicants have failed to describe the claimed invention in such full, clear, 
concise and exact terms that a skilled artisan would recognize Applicants were in 
possession of the claimed invention when the application was filed. 

The term tumorigenesis is generic and encompases many phenomena related to 
onset of cancerogenic transformation and progression of tumor. Thus the claim is 
directed to a genus of methods directed to inhibition of many phenomena (species) of 
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tumorigenesis. It is unclear to which of this phenomena Applicants are referring to. Fig. 
14 and 15 provide some data on inhibition of colony formation by tumor cells in soft 
agar. The feature of the colony formation is only one of many features of 
tumorigenesis, and the only species provided by applicants is not representative of all 
the other species. 

The application is silent as to the methylation pattern of any gene in any patients 
and its alteration; this is a complete lack of written description. 

Federal Circuit states that the primary function of the written description 
requirement is to insure that an inventor had possession of the claimed subject matter 
and to allow one skilled in the art to recognize what is claimed. See in re Biaser, 
556F.2d 534, 194 U.S. P. Q. 122(CCPA 1977), Enzo Biochem, 285 F. 3d 1013, 62 
U.S.P.Q.2d 1289. The written description requirement is satisfied by the disclosure of 
the claimed subject matter in such a descriptive means, e.g., words, structures, figures 
and diagrams, to allow one skilled in the art to visualize or recognize the claimed 
subject matter, Enzo Biochem. 285 F. 3d 1 013." 

One skilled in the art is not able to visualize or recognize the invention because 
the claimed subject matter is not disclosed in such descriptive means as words, figures 
or diagrams presenting the recited biological phenomena and their changes. Given this 
lack of written description of tumorigenesis phenomenon to be inhibited, and of 
alteration of any methylation pattern in a patient by use of inhibitor of DNA demethylase 
one skilled in the art is not convinced that inventors had possession of the claimed 
invention at the time the application was filed. 
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In addition, the method of claim 32 uses any antagonist or inhibitor of DNA 
demethylase. The terms antagonist or inhibitor are generic terms the scopes of which 
cover large and variable chemical compounds. The Applicants teach only following 
representatives of the claimed genus: oligonucleotide consisting of 4 units C m G, 
wherein these four units may be repeated several times, anti-DNA demethylase 
antibody, an antisense oligonucleotide of DNA demethylase and imidazol. In addition, 
the structure of the antisense oligonucleotide of DNA demethylase is not described in 
details, because the antisense vector of Fig. 15 is depicted schematically. This 
description is insufficient to give the identifying characteristics of all inhibitors as broadly 
recited by the claim. Given the lack of structural characteristics of additional 
representative species as encompassed by the claim, Applicants have failed to 
sufficiently describe the claimed invention in such full, clear, concise and exact terms 
that a skilled artisan would recognize Applicants were in possession of the claimed 
invention when the application was filed. 

In traversing this rejection, Applicants in their Remarks write on page 8, line 22: 

M As specifically noted by the examiner, the 
specification teaches a variety of different antagonists 
and inhibitors; oligonucleotides consisting of 4 units of 
C m G, anti -DNA demethylase antibody, antisense 
oligonucleotide of DNA demethylase and chemicals such as 
imidazole. Such variety of different compounds, taught as 
antagonists and inhibitors in the specification, teach that 
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antagonists and inhibitors of DNA demethylase can cover a 

large range, of different structure and fields of compounds. 

Thus, it would be unfair to the Applicants to limit the 

claim with more non-generic terminology." 

Applicants' arguments have been fully considered but are found not 
persuasive. Rejection of claims for lack of written description and limitation of the 
language of the claim to overcome the rejection is not the question of fairness or 
unfairness. When the language is generic, i.e., the scope of the claim encompasses 
any inhibitor including the one disclosed by someone else, or an unknown inhibitor, the 
claim(s) contains subject matter, which was not described in the specification in such a 
way as to reasonably convey to one skilled in the relevant art that the inventor(s), at the 
time the application was filed, had possession of the claimed invention. 

New Rejection 

Claim 32 and dependent claims 33-36 are rejected because they are generic for 
the term homologue of human dMTAse of SEQ ID NO: 2. The claims are directed to a 
genus of methods using a large genus of homologs of said human enzyme. The scope 
of the claim encompasses the use of any homolog of human DNA demethylase from 
any eukaryotic cells or man-made. Applicants present only three species of homologs 
of SEQ ID O: 2, which are SEQ ID NO: 4, 6, and 8. This is, however, not enough to 
provide someone skilled in the art with identifying characteristics of the genus. In 
addition, the specification is confusing in its teaching as to which homologs of SEQ ID 
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NO: 2, or SEQ ID NO: 2 itself, have any effect on phenomena involved in tumorigenesis 
and have any effect on methylation of DNA in any cell or tissue. Thus, one skilled in the 
art is not convinced that Applicants were in possession of the claimed invention when 
the application was filed. 

Claim 36 is rejected because the claim is directed to a method of inhibition of 
tumorigenesis and alterating metylation of pattern in a patient DNA, wherein the 
alteration of the pattern activates a silent gene. Applicants' attention is turning to the 
fact that activation of a silent gene can have actually an opposite effect than that 
intended by applicants. For example activation of an oncogene is one of phenomena 
involved in tumorigenesis, and not in inhibiting it. Thus, because the Applicants did not 
described any gene whose activation by demethylation is related to inhibition of 
tumorigenesis, the one skilled in the art is not convinced Applicants were in possession 
of the claimed invention when the application was filed 

2. 2. 2. Scope of enablement 

Claim 32-38 were rejected in the previous Office Action for lack of enablement. 
Rejection of claims 37-38 is moot because the claims have been cancelled. 

The amended claims 32-36 are rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for inhibition of colony formation of 
tumor cells in vitro by some inhibitors of dMTAse, does not reasonably provide 
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enablement for inhibition of tumorigenesis in any patients. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the invention commensurate in scope with these claims. 

Claim 32 is directed to a method for inhibition of tumorigenesis in a patients using 
any inhibitor of dMTAse, the specification, however, fails to teach inhibition of any other 
phenomena related to tumorigenesis than the ability of colony formation by tumor HEK 
293 cells in vitro (Fig. 15) or unknown cells (Fig. 14) in soft agar in vitro. Applicants fail 
to describe any other phenomena of tumorigenesis related any type of tumor and 
patient as well as inhibition of the grow by any other inhibitor, see the above rejection 
for lack of written description. The scope of the claims must bear a reasonable 
correlation with the scope of enablement f in re Fisher , 166 USPQ 19 24 (CCPA 1970)). 
Otherwise, undue experimentation is necessary to make the claimed invention. 

Factors to be considered in determining whether undue experimentation is 
required are summarized in re Wands [858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 
1988)]. The Wands factors are: (a) the quantity of experimentation necessary, (b) the 
amount of direction or guidance presented, (c) the presence or absence of working 
example, (d) the nature of the invention, (e) the state of the prior art, (f) the relative skill 
of those in the art, (g) the predictability or unpredictability of the art, and (h) the breadth 
of the claim. 

The nature and breadth of the claimed invention encompasses inhibition, of any 
phenomenon related to tumorigenesis of any type of tumor in any patients. 
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The one skilled in the art realizes that mechanisms underlying 
tumorigenesis are versatile and not every tu morigenesis is caused by 
demethylation of cytosine in GC islands, which may lead to derepression of 
some genes involved in carcinogenesis (oncogenes). The example of the 
mechanism of tumorigenesis not related to methylation or demethylation of 
the patient's DNA is deletion or mutation in one of tumor suppressor genes. 
Therefore, one who would like to use demethylase inhibitors to treat 
tumorigenesis has to measure the level of the enzyme for all possible tumors 
at many steps of tumor development and aspects of tumorigenesis, in many 
patients, and select as candidates for treatment only those types of tumors 
where production of DNA demethylase is increased in comparison with that of 
healthy patients. 

In conclusion, without further guidance on the part of Applicants as to the details 
regarding phenomenon involved in tumorigenesis of a definite type of tumor 
experimentation left to those skilled in the art has a low probability of success and is 
improperly extensive and undue. 

Dependent claims 33-36 are included in this rejection because they do not 
correct the language of the base claim. 

In response to this rejection Applicants write: 

"As discussed above, claim 32 has been amended to be 

directed to a method of inhibition of tumorigenesis and for 

altering a methylation pattern in a patient DNA. Support 
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for this amendment can be found on page 10, lines 19-23, 
Fig.l4C, Fig. 15 and page 32, line 26 to page 33, line 5 of 
the specification." 

The fragments of the specification on page 10, lines 19-23 read as follows: 
"Fig. 14C illustrates inhibition of tumorigenesis in 
vitro by an inhibition of demethylase; 

Fig. 15 illustrates inhibition of tumorigenesis in 
cell culture by induced expression of demethylase 
ant i sense vector." 
Fig. 14C is described as illustrating inhibition of tumorigenesis in vitro. The figure 
actually shows the decrease in colony formation in soft agar by tumor cells of 
unknown origin, (What was the tumor, who was the patient?), by the dMTase 
inhibitor meCpG. In addition, it is unknown which demethylase was inhibited in 
the experiment of Fig. 14. Fig. 15 demonstrates the decrease in colony 
formation by HEK293 cells transiently transfected with pRetro -antisense 
dMTase, wherein the dMTase, tumor cells and a patient are not identified. 
Neither of these figures show inhibition of tumorigenesis, which encompasses 
many phenomena at the cellular and systemic level that are related to the onset 
of tumorigenesis and its progression. Thus, the quoted passage of the 
specification does not provide sufficient teachings and guidance to make and use 
the invention as claimed. 
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In addition, claim 32 is rejected under 35 U.S.C. 112, first paragraph, because 
the specification, while being enabling for inhibition by meCpG, antisense dMTAse 
DNA, imidasol and its derivatives, and dMTAse antibodies, does not reasonably provide 
enablement for inhibition by any known and unknown inhibitor of dMTAse. The 
specification does not enable any person skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and use the invention commensurate in 
scope with these claims. . 

The scope of the claims must bear a reasonable correlation with the scope of 
enablement fin re Fisher , 166 USPQ 19 24 (CCPA 1970)). Otherwise, undue 
experimentation is necessary to make the claimed invention. 

Factors to be considered in determining whether undue experimentation is 
required are summarized In re Wands [858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 
1988)]. The Wands factors are: (a) the quantity of experimentation necessary, (b) the 
amount of direction or guidance presented, (c) the presence or absence of working 
example, (d) the nature of the invention, (e) the state of the prior art, (f) the relative skill 
of those in the art, (g) the predictability or unpredictability of the art, and (h) the breadth 
of the claim. 

The nature and breadth of the claimed invention encompasses inhibition by any 
inhibitor of dMTAse , of any phenomenon related to tumorigenesis in any type of tumor 
in any patients. 

The state of art of inhibiting tumorigenicity by inhibitors of dMTASE is in early 
stage, therefore predicatability or unpredicatability in the art is high. The claim is 
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directed to the use of any known and unknown inhibitor of dMTAse in a patient. 
However the in vitro inhibitors disclosed by Applicants are not representative species of 
the genus of dMTAse inhibitors which certainly include chemical compounds of different 
structure whose metabolism and toxicity in patients' body are unknown. Although the 
enablement is not precluded by screening many chemical agents, when the number of 
potential inhibitors is large the Applicants should provide sufficient guidance regarding 
their chemical structure. Without such guidance experimentation left to those skilled in 
the art has a low probability of success and is improperly extensive and undue. 

2.2.3. Lack of enablement 

Amended claims 32-36 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. 

Claim 32 is directed to a method for altering methylation pattern in a patient DNA, 
the specification, however, fails to teach what is methylation pattern in a patient and 
how to alter it. Thus, to make and use the claimed invention necessitates undue 
experimentation. Factors to be considered in determining whether undue 
experimentation is required are summarized In re Wands [858 F.2d 731, 8 USPQ 2nd 
1400 (Fed. Cir. 1988)]. The Wands factors are: (a) the quantity of experimentation 
necessary, (b) the amount of direction or guidance presented, (c) the presence or 
absence of working example, (d) the nature of the invention, (e) the state of the prior art, 
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(f) the relative skill of those in the art, (g) the predictability or unpredictability of the art, 
and (h) the breadth of the claim. 

The nature and breadth of the claimed invention encompasses alteration DNA 
methylation pattern in any patient. However, Applicant do not provide any teaching of 
what a pattern is or how to alter the methylation pattern. There is no guidance as to 
who is going to be the patient nor what is the tissue from which the DNA is to be 
extracted or how to visualize the pattern of DNA methylation. Applicants only provide 
the guidance how to measure the overall demethylase activity but not the pattern of 
DNA metylation. There is no a single measurement of percentage of cytosine 
methylation for any single gene. Those skilled in the art know that the pattern of DNA 
methylation is different in different genes, depending on the nucleotide sequence and 
the state of cell differentiation or its physiological state. 

In conclusion, without further guidance on the part of Applicants as to the details 
regarding the measurement and visualization of methylation pattern and required 
alteration in the methylation pattern, experimentation left to those skilled in the art has a 
low probability of success and is improperly extensive and undue. 

Dependent claims 33-36 are included in this rejection because they do not 
correct the language of the base claim. 

In response to this rejection Applicants write: 

"As discussed above, claim 32 has been amended to be 
directed to a method of inhibition of tumorigenesis and for 
altering a methylation pattern in a patient DNA. Support for 
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this amendment can be found on page 10, lines 19-23, Fig.l4C, 

Fig. 15 and page 32, line 26 to page 33, line 5 of the 

specification [emphasis added] . In addition, claim 37 and 38 
have been cancelled. The applicants submit, therefore, that one 
skilled in the art would be able to make/or use the invention." 

Applicants' argument has been fully considered but is found not persuasive for 
the following reasons. The fragment of the specification on page 32, line 26 to page 33, 
line 5 reads as follows: 

"The Km of DNA dMTAse for hemimetylated and fully 
methylated DNA was determined by measuring the initial velocity 
of the reaction at different concentration of substrate (Table 
2) . The calculated Km for hemimethylated DNA is 6 nM which is 
two fold higher than the Km for DNA methylated on both strands, 
2.5-3 nM, (Table 2). It is unclear yet whether this small 
difference in affinity to the substrate has any significance in 
a cellular context. Thus similar to DNA MetAse DNA dMTAse shows 
dinucleotide sequence selectivity but in difference from DNA 
MeTase which shows preferency to hemimethylated substrates 
dMTAse prefers fully methylated DNA which is consistent with a 
role for DNA dMTAse in altering established methylation 
patterns." 

The passage characterizes specificity of the enzyme for its substrate, which is a 
fully methylated DNA. The passage does not teach anv establis hed pattern of 
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methvlation for any gene or DNA molecule from any patient, and the specification does 
not teach any changes or alterations in the methvlation pattern of such a molecule. 

5. Conclusion 

No claim is in condition for allowance. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Malgorzata A. Walicka, Ph.D., whose telephone number 
is (703) 305-7270. The examiner can normally be reached Monday-Friday from 10:00 
a.m. to 4:30 p.m. 

If attempts to reach examiner by telephone are unsuccessful, the examiner's 
supervisor, Ponnathapura Achutamurthy, Ph.D. can be reached on (703) 308-3804. 
The fax phone number for this Group is (703) 305-3014. 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group receptionists whose telephone number is (703) 308-0196. 



Malgorzata A. Walicka, Ph.D. 




Patent Examiner 
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